D. SLVER HAKE STOCK IDENTIFICATION

SARC COMMENTS

Objectives
The SARC provided technical review of Phod et d. (2002, SARC WPD1) and provided advice on the
implications of the results for the management of the silver hake stock.

Part |. Silver Hake Abundance and Mid-Atlantic Bight Bottom Water Temperatures

Based on descriptive anadyss of survey information, WPD1 concludes that:
1.  Both commercid landings and survey caiches confirm the decreasein slver hake abundance in
the Mid-Atlantic Bight (MAB).
2. Thereisatrend toward warmer bottomwater during the spring, albeit only about 1°C increase
in the 33 years studied.
3. Inbothspring and fdl, temperatureslie wdl within the preferred temperature range published for
this species.
Despitethe lack of hypothesis testing and limitations with temperature data, the conclusons are supported
by tempora patterns in observed survey temperature and biomass indices. However, the SARC
questioned whether the increase in temperature was significant.

Part 11. Stock identificationof slver hakefdllowingM enddianinheritance and Hardy-Weinberg equilibrium
of amicrosatelite DNA locus heterogeneity with P2 test for goodness of fit.

Magor technical problemswith genetic andyses, selection of characters and Satigtica anadysesinvdidate
the conclusons stated in WPD1: “each sample appears to represent a separate Slver hake population.”
Silver hake were sampled fromthe Mid-Atlantic Bight, southern Georges Bank, northern Georges Barnk,
the Gulf of Mane and the Scotian Shdf. Sample sizes were 14-15 fish from each area. Genotype
frequencies at a dngle locus were compared to Hardy-Weinberg (H-W) expectaions of pooled
(combined-ared) samples to test for genetic differences among areas using P? tests (i.e., differences from
pooled H-W expectations were used to test that heterogeneous samples were pooled).

Interpretations of alelic frequenciesat “locus 4” from PCR imagesare not appropriate. Primarily, the use
of anul dlde should be avoided, unless the presence of a such an dlele can be confirmed through testing.
Anayses should be based on severd (4-10) loci with clearly defined bands and severa to many dlees
frommeany more spawning fish (40-100) for each spawning ground. Secondarily, the Satistical testsused
iNWPD1 areinappropriate and associated interpretations are incorrect. UsngH-W comparisonsto detect
group differencesis unconventiond and inefficient, because there are many sources of deviationfromH-W
equilibrium. More conventiona analyses that test for differences among areas should be applied. Other
more gppropriate andyses may indude genetic distance matrices, molecular variance and phylogenetic
trees, such as the anayses presented to the SARC by P. Straub.
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Thesamplesfromeachputative stock should be collected over an adequate geographic and temporal range
to represent each spawning group in order to more closdy conform to the assumption of randomnessin
the gatidtical andyss. Existing samplesmay be availablein NMFS archives with associated location, date
and maturity condition.

SARC CONCLUSIONS

Giventhe deficienciesthat were identified inthe study, such asthe use of asngle locus withanull dlde and
unrepresentative samples, the SARC concluded that the data were inadequate to form reliable
interpretations. Accordingly, the preliminary finding of Sgnificant genetic differencesamong samplesshould
be disregarded. Management unitsof slver hake should be based oninterdisciplinary andysisof published
stock identification information (e.g., Almeida 1987, Helser et d. 1995, Bolles and Begg 2000). Further
research should address the technicad deficiencies of the genetic andyses, sampling design and Satistica
methods.
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